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Abstract- This paper focuses on the design and development of a security system for an automobile using GSM technology and electronic 
circuit which is being used to prevent or control the theft of a vehicle. The case of car hijacking has become so rampant that it has become a 
threat to the world leaders. Some of them cannot drive their expensive cars without escort plus the sounding of siren to scare the evil 
perpetrators. The necessity of car security cannot be overemphasized by car owners due to high cost of purchasing car nowadays. Car 
security system using GSM and Electronic circuit had been designed, which can operate in two ways: receiving signal / command from the 
car owner through the mobile phone or by taken decision by itself using electronic circuit. The signal received through the mobile phone 
that serves as input to the circuit and immediately sends signal through transistor TR1 and TR2 to the 555 timer IC1 to other transistors in 
the circuit and output of one transistor serves as input signal to another. The output signal from the PIC 16F84A or CD 4017 demobilized 
the central lock system and brain box of the car. The demobilized central lock system and brain box can be reset by calling or sending 
another signal through the mobile phone to reset the brain box. 
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I. INTRODUCTION 
As the level of technology increases on daily basis, it becomes necessary to call attention to curbing or reduce to nearly zero, the high 
rate of crime. Technology can be fashioned in a way as to provide security of life and property. The case of car hijacking or theft has 
become so rampant to the extent of threat to world leaders. Some of them cannot drive in their expensive official cars without escorts 
of nothing less than four to five cars full of armed men depending on the level of security of the country, plus the sounding of siren to 
scare the evil doers, but for an ordinary man who is not allowed to drive in cars with siren or accompany by escort it may yield another 
story. Through the advent of technology, the security agencies can be assisted in tracking, finding or locating a stolen vehicle by the 
integration of a hijack or theft system in cars such as the GSM system which can be programmed to demobilize the vehicle from 
moving hence forth until the GSM reset the electronic circuit, the circuit can decide on its own whenever the vehicle is being opened 
via any of the doors if the switch of the electronic circuit is in ON state. The relevance of this work is not far fetched, it is obvious that 
this work can be exercised on automobiles. It is therefore becomes more interesting for a car owner or driver to pay more attention to 
this study. Since the number of car owners increases, though threatened by the proportional increase in fuel price, yet number of cars 
keep increasing. Hence, this work is therefore relevant to every individual that is security conscious of both life and property. The 
block diagram of the proposed system is shown in Figure 1.0. The rest of the paper is organized as follows. The proposed system 
overview is explained in section II. System design is explained in section III. The fundamentals of digital electronics are explained in 
section IV. The mono-stable 555 pulse generator is discussed in section V. Section VI discuses the proposed system implementation. 
Result and discussion are presented in section VII. Concluding remarks are given in section VIII. 
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BLOCK DIAGRAM OF THE CIRCUIT  
Figure 1.0: Block diagram of the electronic circuit 
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II. SYSTEM OVERVIEW 
The proposed system provides solution to be problem of the car hijacking through the evil perpetrators. The electronic circuit of the 
system is designed primarily for situations whereby a hijacker forces the owner from the vehicle or theft when the car is packed. If a 
door is opened while the circuit is switched ON, the circuit will trip OFF, after a few minute when the hijacker is at a distance. The 
circuit will demobilized the car from moving by stopping the ignition system, fuel gauge and brain box from working by the car itself 
or by using the GSM to trigger the circuit by the car owner. 
III. SYSTEM DESIGN 
This section discussed in details the components used in the design of the proposed system. 
Passive components: These are electrical components that cannot produce signal waveforms by themselves. They therefore require 
external power supply to allow electrical signal to pass through them. Examples include: resistor, capacitor, and diode.  
 
 
A. Resistors 
Resistors are designed to limit flow of electric current in a circuit. Their opposition to the flow of current is called Resistance and it is 
measured in ohms (Ω). It can be represented by the symbol below: 
 
Figure 2.0: Symbol of a resistor 
In this work, resistors have been incorporated to perform certain functions such as establishing time constants in combination with 
capacitors acting as voltage divider for proper biasing of the transistors. For easier measurement of resistance, resistors are colour 
coded so that their values can be known by mere sight. The colours in use and their corresponding numerical values are shown in 
Table 1. 
Table 1.0: Resistor colour code 
 
 
Table 2.0: Resistor colour code with tolerance 
- +
- +
- +
 
For instance, a 4.7k resistor used in the design of the colour: yellow, violent, red, and gold, that is 47 * 10
2 ± 5% 
 
B. Capacitors 
Capacitors are used to store electric charges. It consists of two parallel plates separated b y an insulator called the electric. The 
charges stored in a capacitor are relative to the voltage across it by the equation (1) below: 
Q = CV     ………………………………….. (Eqn. 1) 
 
 Development of a Secured Security System for an Automobile using GSM Technology and Electronic Circuit
 
ISSN 2277-1956/V2N1-346-352                                                                                           
C. Diode 
The diode is a very important and useful-terminal passive non linear device. The diode 
Diodes which allow the flow of current in only one direction when forward biased are called Rectifiers or Signal diodes. Othe
of diodes are light emitting diode (LED) and zener dio
the forward direction. When forward biased, it conducts and emits red, yellow, or green light depending on its composition. T
will be no light induction when reversed biased
series with it and it is calculated thus: 
V – V LED 
  I LED                                       ……………………………………………… 
 
where Rs = the series resistor (Ω); V= suuply voltage (V); V LED
 
   
D. Switches 
Some common switch types are toggle, push button and 
SPDT (Single Pole Double Throw). Rotary switches have many poles and many positions. The push button is found useful in the 
foregoing work as it is used as a reset. Push button switch
SPDT. The terminal must be labeled “NO” which means “Normally Open”, and “NC” means “Normally Closed” respectively.
 
E. Relays  
A relay is a mechanical switch used to switch other ci
larger amount of current in another circuit or the simultaneous switching of more than one circuit.
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Figure 3.0: Symbol of a capacitor 
terminal passive non linear device. The diode of a diode is shown in Figure 4.
 
Figure 4.0: Symbol of a capacitor 
Diodes which allow the flow of current in only one direction when forward biased are called Rectifiers or Signal diodes. Othe
of diodes are light emitting diode (LED) and zener diode. A light emitting diode (LED) off light when a current passes through it in 
the forward direction. When forward biased, it conducts and emits red, yellow, or green light depending on its composition. T
will be no light induction when reversed biased. To limit the forward current through the LED, an external resistor is connected in 
LED                                       ……………………………………………… (Eqn. 2) 
LED = voltage drop across LED; I LED  = forward current through the LED 
 
Figure 5.0: Series resistance connected to a LED 
Some common switch types are toggle, push button and rotary switches. Toggle switches can be SPST (Single Pole Single Throw), 
SPDT (Single Pole Double Throw). Rotary switches have many poles and many positions. The push button is found useful in the 
foregoing work as it is used as a reset. Push button switches are used for momentary contact application. It can as well be SPST and 
SPDT. The terminal must be labeled “NO” which means “Normally Open”, and “NC” means “Normally Closed” respectively.
A relay is a mechanical switch used to switch other circuits ON and OFF. It enables small current in one circuit to control a much 
larger amount of current in another circuit or the simultaneous switching of more than one circuit.
Relay
 
Figure 6.0: Symbol of a relay 
+ V
I LED
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When a small current flows through the coil of the relay (fig. 6), it becomes electromagnet and attracts a soft iron. The movement is 
transmitted via the pivot, to the contacts operating the other circuit. However, when the current flowing in the coil stops, 
field collapses and the armature will return to its original position, which in turn allows the contact to return to their init
 
Active components: These are electrical component that can amplify, producing an output signal with more power than th
signal. The additional power comes from an external source of power. Example includes: transistor and integrated circuits (IC
 
A. Bipolar Junction Transistors (BJTs) 
The transistor is  an  essential  ingredient of  every  electronic  circuit. It is  ba
electrical signal or act as an electronic switch in digital circuitry. It is made up of three regions which may consist of ei
type region separated by an n-type region (PNP) or two n
transistors are labeled Collector, Base, and Emitter. The emitter emits electrons, the collector collects them while the base
flow from emitter to the collector. The two transistor (NPN 
Figure 7.0 (a): NPN transistor
Transistors are made smaller, cheaper, and fast acting being able to switch million of times a second, they are reliable. The
in high speed switches, current, voltage, and power amplification. Two transistors may be connected together to form Darlington 
pair, for better signal amplification as shown below:
If gain of transistor Q1 is β1 and gain of the transistor Q
β =β1 + β2 + β1 + β2 
 
B. Integrated Circuit (ICs) 
Integrated circuits are pieces of silicon on which large number of discrete 
rectangular plastic packages with two rows of pin known as Dual
 
This section briefly discussed the fundamentals of digital electronics required for the pr
interesting with the advent of digital electronics. In digital systems, signals are usually measured in voltage so that a cer
level can be HIGH and to be LOW at another level. The high and low level repre
in some predestined way. In digital circuits, the voltage levels corresponding to HIGH and LOW are allowed to fall in some ra
A. Logic Gates 
Engineering  tasks  (or  mathematical  modeling  of  societal  proble
electronics called logic gates. If the output or outputs are to be dependent on the present input or inputs only, such task c
classified as combinational task and the logic involved is calle
both the present and the past input(s), the task is sequential and thus sequential logic must be used. For this work, combina
logic will be considered and it can be demonstrated
(binary) systems. The main gates used in the digital circuitry of this work are: OR, NOT (inverter), NOR gates.
 
                                                                                           
rent flows through the coil of the relay (fig. 6), it becomes electromagnet and attracts a soft iron. The movement is 
transmitted via the pivot, to the contacts operating the other circuit. However, when the current flowing in the coil stops, 
eld collapses and the armature will return to its original position, which in turn allows the contact to return to their init
These are electrical component that can amplify, producing an output signal with more power than th
signal. The additional power comes from an external source of power. Example includes: transistor and integrated circuits (IC
The  transistor is  an  essential  ingredient of  every  electronic  circuit. It is  basically  a  semiconductor  device that  can  amplify  an 
electrical signal or act as an electronic switch in digital circuitry. It is made up of three regions which may consist of ei
type region (PNP) or two n-type region separated by an p-type region (NPN). The terminals of the 
transistors are labeled Collector, Base, and Emitter. The emitter emits electrons, the collector collects them while the base
flow from emitter to the collector. The two transistor (NPN and PNP) are represented thus: 
Figure 7.0 (a): NPN transistor      Figure 7.0 (b): PNP transistor
Transistors are made smaller, cheaper, and fast acting being able to switch million of times a second, they are reliable. The
switches, current, voltage, and power amplification. Two transistors may be connected together to form Darlington 
pair, for better signal amplification as shown below: 
Q1
C
Q2
E
DARLINGTON CONFIGURATION 
Figure 8.0: Darlington configuration 
and gain of the transistor Q2 is β2, then the overall gain of the Darlington configuration is given by:
Integrated circuits are pieces of silicon on which large number of discrete compounds are been fabricated. ICs are obtained in 
rectangular plastic packages with two rows of pin known as Dual-in-line (DIL) package. 
 
IV. BASIC DIGITAL CONCEPT 
This section briefly discussed the fundamentals of digital electronics required for the proposed system.  Electronic becomes more 
interesting with the advent of digital electronics. In digital systems, signals are usually measured in voltage so that a cer
level can be HIGH and to be LOW at another level. The high and low level represents the TRUE and FALSE states of Boolean logic 
in some predestined way. In digital circuits, the voltage levels corresponding to HIGH and LOW are allowed to fall in some ra
Engineering  tasks  (or  mathematical  modeling  of  societal  problems)  can  be  solved  using  the  basic  building  blocks  of  digital 
electronics called logic gates. If the output or outputs are to be dependent on the present input or inputs only, such task c
classified as combinational task and the logic involved is called combinational logic, but if the outputs are predetermined functions of 
both the present and the past input(s), the task is sequential and thus sequential logic must be used. For this work, combina
logic will be considered and it can be demonstrated with devices called gated which perform Boolean algebra applied to two state 
(binary) systems. The main gates used in the digital circuitry of this work are: OR, NOT (inverter), NOR gates.
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Figure 7.0 (b): PNP transistor 
Transistors are made smaller, cheaper, and fast acting being able to switch million of times a second, they are reliable. They are used 
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V. MONO-STABLE 555 PULSE GENERATOR 
Single monostable timer provides a monostable period of approximately 60 seconds when the start button (S1) is invoked. The output 
Pin 3 of a standard 555 timer goes high and remains high for the duration of the timing period. The timing period can be aborted at 
any time by invoking the stop button (S2). The circuit can be readily adopted to drive a relay (provided the operating current is less 
than 150mA). The shunt diode D1 can be omitted when the load is purely resistive. The period of the output can be changed by 
altering the value of the timing resistor R and, or timing capacitor C. Doubling the value of R will in turn double the timing period. T 
= 2735 CR where T is in seconds, C is in Farad, and R is in ohms. Values of C and R for typical timing period are given in Table 3.0 
below:  
Table 3.0: Calculation of a mono-stable period 
Monostable period   C(F)  R(Ω) 
1 second  10n  39k 
1 minute  100n  22k 
1 minute  100n  22k 
5 minute  1n  100k 
1 hour  1n   1.2m 
1 day  10n   3.3 
1 week  100n  2.2m 
   
 
VI. SYSTEM IMPLEMENTATION 
The car security system using GSM circuit diagram is shown in figure 9, also the steps involved in the operation are clearly stated 
below. The project is being designed to demobilize and initiate the central lock system of the vehicle (Brain box). This can be 
performed in two ways which are: 
1.  Receiving a command from the car owner through the phone 
2.  Taken the decision itself when an hacker wants to hack the vehicle 
The process of demobilizing the vehicle is performed in such a way that; when the vehicle is being packed and the owner has left the 
vehicle, and a hacker comes to hack the vehicle, immediately the vehicle is being opened through any of the doors of the car, the 
following occurs: 
a.  The ICs is being triggered instantly through TR1 and TR2 which sends a low signal (0) Pin 2 of the IC1   which gives a high 
signal (1) at Pin 3 of IC1   for the time set through Pins 6 and 7 of the IC1.  IC1 is a 555 mono-stable timer which is used to set the time 
limit on the circuit. 
b.  The high signal at Pin 3 of IC1 makes the base voltage (VB) of TR3  to be high thus the collector voltage (VC) is being 
sinked to the ground through the emitter, thereby making the collector voltage to be zero. Also Pin 1 of IC2   gives low, that is zero. 
c.  The IC2   and IC3  are both EX OR gate, IC2   which require low input from the input to give a high output. So Pin 1 of the 
first input is low for the time set by Pins 6 and 7 of the first IC (IC1) and makes the IC2 to wait till it recovers a low input from Pin 2 
through Pin 4 when the hacker tries to start the vehicle. 
d.  Once it senses the voltage from the ignition section it makes Pins 5 and 6 goes high instantly thus  making the IC3    gives 
out a low output to switch the IC2    by making the Pin 2 of IC2  goes low and Pin 3 of IC2  high thereby making Pin 1 of the IC6  goes 
high. 
e.  The IC6 is an OR-gate which requires High input (1) from any of the input Pins to give high output. By the time the IC2  
gives its output through Pin 3 to make IC6  have a high output which triggers the IC7,  which is a microcontroller (PIC 16 F84A), at 
Pin 17 (RAo) to give its output at RBo and RB1    which demobilizes the car and initialize the central lock system at the same time.  
The other way in which the circuit can work using a mobile phone are as follows: 
a.  When the vehicle is being hijacked by hijackers, afterward the GSM circuit unit can be called from any available phone to 
initialize the vehicle. The vibration stage (i.e vibration of the mobile phone used); is used to perform this action and the output 
voltage is being coupled to the control circuit through an opto-coupler which is represented by IC4 . 
b.  When the phone rings, it sends a voltage to the infrared LED inside the opto-coupler which lights up the phototransistor 
inside the opto-coupler, thus permitting current to flow through it, thereby triggering the IC5  through Pin 2 and the output voltage at 
Pin 3 is being passed on to Pin 2 of IC6  which triggers ON the microcontroller to demobilize the car. The microcontroller has been in 
a way that; it works like a toggle switch when it receives the first input at RAo (Pin 17). It gives a high output at RBo and RB1  (Pins 
6 and 7), and when it receives the second input; it gives a low output or zero at RBo and RB1 . IJECSE,Volume2, Number 1  
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Figure 9.0: Circuit diagram of the proposed car security system using an electronic circuit. 
 
 
Figure 10.0: Circuit diagram of the proposed car security system using GSM 
 
VII. RESULT AND DISCUSSION 
When a signal is received through the mobile phone, it sends signal through transistor TR1 and TR2 (as labeled in the circuit) to the 
555 timer IC1 to another transistor TR3 to the CMOS IC2  which receives the second input from the power supply and the output 
serves as input signal to another IC6  of the PIC or CD 4017 used, and the output signal from the PIC or CD4017 demobilize the 
central lock system and brain box. The demobilized central lock system and the brain box can be reset by calling or sending another 
signal through the mobile phone to reset the brain box. 
 
VIII. CONCLUSIONS 
The car security system using GSM technology and electronic circuit was successfully design and implemented, which is being used 
to prevent or control the theft of an automobile, the proposed system aims at improving vehicle security. The application program 
was developed with Assembly language. The hijack system circuit was designed to be powered by a 12v DC supply which is to be 
gotten from the battery that powers the automobile. Also, the circuit of the proposed system was designed to decide on its own based 
on 555 timer used in the design.  
IX. RECOMMENDATIONS 
From the foregoing discussion, the following recommendations were made: 
1.  Individuals and corporate bodies are encouraged to take advantage of the new secured proposed system as security of lives 
and properties is of great paramount. 352 
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2.  Car owners should see this new technology as opportunity to secure their cars and should adopt it. 
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